Hormonal regulation of the synthesis and mRNA content of the regulatory subunit of cyclic AMP-dependent protein kinase type II in cultured rat ovarian granulosa cells.
These studies were undertaken to determine the molecular events by which estradiol and follicle-stimulating hormone (FSH) stimulate in ovarian granulosa cells the increase in the content of one of the regulatory subunits of cAMP-dependent protein kinase type II, RII51 (Mr = 51,000), and its electrophoretic variants RII51.5 (Mr = 51,500) and RII52 (Mr = 52,000). To analyze the de novo synthesis of RII51/52, granulosa cells were cultured (10(6) cells/ml) for 0, 12, 24, or 48 h with estradiol (10 nM) +/- FSH (12.5, 25, and 50 ng/ml), 8-bromo-cAMP (0.25-3 mM), or forskolin (0.5-100 microM) and then pulse-labeled with [35S]methionine (300 microCi/ml; 4 h). Labeled RII51, present either in urea extracts of total cellular protein or after partial purification from a soluble cell extract by cAMP-Sepharose chromatography, was quantitated by autoradiography of two-dimensional sodium dodecyl sulfate-polyacrylamide gel electrophoresis gels and by excision of the silver-stained spots of the RII51 variants from the gels and counting. Synthesis of RII51 and its electrophoretic variants was low in cells cultured with estradiol alone for 48 h, whereas it was increased 4-5-fold in cells cultured with estradiol and FSH. Changes in the synthesis of actin were minor throughout the culture period regardless of hormone treatment. Pulse-chase experiments using [35S]methionine provided evidence that the isoelectric variants RII51.5 and RII52 may be derived from RII51 by post-translation modification, such as phosphorylation. Labelling with [32P]orthophosphate showed that RII52 contained more radioactivity than RII51.5 and RII51. Northern and filter hybridization assays demonstrated a 6-10-fold dose- and time-dependent increase in the amount of RII51 mRNA in granulosa cells exposed to estradiol and FSH or estradiol and forskolin compared to those cultured with estradiol alone. In vitro translation of poly(A)+ mRNA of granulosa cells from estradiol- and FSH-treated hypophysectomized rats also demonstrated an increase in the content of translatable RII51 mRNA. These studies indicate that in cultured rat granulosa cells the synthesis of RII51 and the content of its mRNA are selectively increased by estradiol and cAMP in a time- and dose-dependent manner. Based on these observations, RII51 appears to be a useful marker to determine the molecular (genomic?) sites of estradiol and FSH action in differentiating rat granulosa cells.